Origin of the serotonergic innervation to the rat dorsolateral hypothalamus: retrograde transport of cholera toxin and upregulation of tryptophan hydroxylase mRNA expression following selective nerve terminals lesion.
The regulation of serotonin synthesis was investigated in the serotonergic neurons, which provide afferents to the dorsolateral hypothalamus (DLH). The origin of the DLH projection neurons within the raphe nucleus was identified by retrograde transport of Cholera toxin (CTb) and their serotonergic nature confirmed by tryptophan hydroxylase (TPH) immunocytochemistry. Disruption of serotonin synthesis steady-state was induced unilaterally by a selective and local destruction of serotonergic nerve terminals with 5,7-dihydroxytryptamine (5,7-DHT), stereotaxically injected in the right DLH. The results show that most of the serotonergic dorsal raphe neurons projecting to the DLH have an ipsilateral localization within the lateral aspects of the nucleus. In rats with unilateral DLH lesion, a population of serotonergic cells within the raphe nucleus exhibited a clear increase in TPH mRNA. These cells were about five times more numerous in the ipsilateral as compared to the contralateral dorsal raphe nucleus and they had, for the most part, a lateral localization within the raphe nucleus. Sham-operated rats did not exhibit any upregulation of TPH mRNA. Together, the present results provide the first demonstration that a discreet and selective destruction of serotonergic terminals induces a circumscribed and striking increase in TPH mRNA expression in a subset of brainstem serotonergic neurons projecting to and/or passing through the DLH. On the basis of these results and previous in vivo measurements of TPH activity (e.g., 5-HT synthesis), we suggest that this upregulation in TPH mRNA expression results from the loss of pre-synaptic and/or post-synaptic regulation of serotonin synthesis. These new findings raise important issues related to the repercussions of a local disruption in serotonergic neurotransmission on brain areas remote from the site of injury.